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CONTAINING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an impact resistance-imparting agent capable of giving 
an impact resistance wherein the development of a bleeding out is hard to occur while 
maintaining excellent flexibility and transparency, useful for polyhydroxy carboxylic acids, in 
particular, and to provide a polyester composition using the agent and a molded product using 
the composition. 

SOLUTION: The agent is characterized by comprising a lactic acid based polyester wherein the 
weight ratio of lactic acid unit and polyester unit is in the range of 10:90 to 90:10, the weight 
average molecular weight is 10,000 or more and the glass-transition temperature is 60° C or 
lower. The polyester composition contains a polyhydroxy carboxylic acid and the agent. The 
molded product comprises the composition and a film comprises the composition. 
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mm<D&<Di>m£L< . 30, 000-200, 000 

OgM© . 40. 000-150, 
0 0 0©a5H©fc®#$#te#* 

[0 05 9 ] Ifi?^t^ 1 0,00 0RJt©fHJ£ 

0,00 0OTr&£ o 

[0 06 0 ] AB^yx;*-^!/ (III) otf?xmg> 
SK <T * > W\ - 7 0 °C-6 0 'CflDlSfflasfr* U < > 
- 6 5 'C- 6 0 'CcOMH^CCfiF* 0 tr>. 11?^^^ 
S#10, OOO^it, ^7^K8iSK*6 0 

'C&TFt & a J: 5 M»H/ yt*^©w«*ttff#»J £ 
ftSmWJi^f^ (HI) tt» -£©2 O'CfcfcW 
(E* > ifi. 2. 5W^*)KGP 
a)£TF\ *?£U<te0. 1-2. 0GPa(DfeOT* 30 
& 0 

[0061] *m*<D%am# v xxr;u an) ©s 
is^tuttt, «^t«. (i) 7^^^Fi*'yx^ 

(2) ««stt£LT# «#ya 

»S:?ifJxXf;V«^ (II') WSETrWcK*, 
S^^WS^Tffi. (3) F*>6f#6 

n^>o 

[006 2 ] ( 1 ) 5££>f Fi^'Jx^fM 

t> dr) co^s^ffitcoo^rR^-rs. Sftassw:^ 
9 %a \r om&EL&ftmzm <* <t i> 5 jsr 2 2 0 -aa 

T, ^U<«20 0 °CWT\ «fc 9#* 0 < tt 1 8 0 'C 
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[0 06 3 ] C©^ 5&^#<D&£, ^''JxXfJb (I 
I') bv>?Z4 F£l 0 0°C-2 2 0 e CT^Lr?g^ 

1-30SSSR, W*0< — J:9fcF£ 
L < tt 1 5 - 3 0 11» F d/x >»©#Kj£te©jg»J 

#H»T> 14 0-2 2 0'CTMMi (^11 ^"^ 
*>B«) ^'Jxxf^ (II') F©£* 

ifitcMLrs 0-2000 p pm^JatSo #';x 

VxxfJU (II') : ^ZZJ F = 1 0 : 9 0 — 9 0 : 
1 £9 *t£0<«4 0:60-90:1 

0. U< t*5 0 : 5 0-9 0 : 1 0 , %}lc 

L^©t*5 0 : 50-85 : 1 5r££ D 
[0 064] m^tt&MMt IsTIZ, -iStCx^f^ 

{b**«L ra8a^M«<bor*D6nsji«i»^-rnfcflE 

ffipJtlr^O, Wittf, Sn, Ti, Zr ( Zn t G 
e, Co, Fe, Al, Mn, H f ^©Trt^^tf << 

;UT-fe F*- K R (III) T-tz^T-fehT"- K ft 
(III) x h^if-r 7;^x^A>f V7*n#*lJ^ 

©T\ 

[0 06 5] (2) A»i#'jxxf;«» (I 

(no **ax> mKwm&mfcZff'ict'cmM 

WixXfJl' (III) %»SCi3&«ttS. £LM©M 

fLS^tf ( in) (D^^M^ 1 ^feLb-C*n 

^Momw;xxf;i/ (in) ©fl*B**« 
L/C. fL^7>(i)i^';xxr-;^^ (ii*) ©a^tb 

a\ ^-jx^f^ (ii*) «is»n«©fts^sj&wsB#ra 
*»*«©wi»?J«yx^^ (in) *4»e>n& 

[0 06 6 ] £/c, 3^uaS!a)^* J feJ:f9*«)S*S 
> N ^^>U>, 7xy-;l/ s ^'7^x;l/x>-r;t'^<!:7K 



13 

>jx^r^ di') tzM^mt&isrmffi^&m&z 
m^m&zmmisT 1 KPaOT«Et^ciw$ 

[0 06 8] J»lr»T, (3) fL^X**^^ F*>6» 
^n/t^UfL^cb^^x^^l/^ (II') i^rxxf 

BJ-r^ D ^VfL^i, ^''J^f^ (II') t&MSM 

y?L^CD^m#^te£\ ^^MCD^^^UXX 
(ill) ^i^n^c^K, ^yH^D^H 1 
S £ iriill^^lt 5 7Ji^±^W £ O < , J: D 

[0 06 9] J/c. K^^^^J^pT^"C$> 
&/c#\ h;Vx>, =^>U>, x^b'O-fcf 30 

X f^tFa77>> >?*^1f>. ^^^x;l/x- 

[0 0 7 0 ] cbC5r, ^^(DfL^^';^^^^ 
(III) te, ^(D]^^X«^^?KMS, Xtt*^ 

I) cd*^S-^#^>^> 5 > ^U>K*«cW*#y^ 

ffl^SaK** 1 ^^^ (HI) ©**fe*fltL"Cfc 40 

1 MTOHH^ x^r^ (11 
1) *fflC>*W«»tt«*«l©»*», *SWHR#*ir> 

[0071] s 6 yx*f\«, (in) ofts 

,W;iXfJb (III) (DSGPS^ttSrWcGJiS-e* 
[0 07 2] *^©?L»^sl< U (III) 50 
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(iv) «\ »fc#y#L!W©#y t 
Ka + V*Jl/#>K (V) M©»Wtt(*^?Wi: LTW 
it'$>^ s ipf>, #*W©W««4tf«W (iv) tt, 

^m^n^> 0 c©ra^©^ fn^vtFD 

*^#;I/jK>M (V) mi.W'Jx^fJb (in) * 

[0073] m&timzmtt ^wm^m^t, * * 

[0074]J/c ( mwji^ (III) <2l&i 

[0075] mm^mmcommm^s mmm* y^r 

n< (in) o»»©BR«:fflc^«aK©aa. JEtc^ftfc: 

j^b, 0. 00 1-10IfgP, »*L/<», o. 1- 

[0 07 6 ] *^tcffii^JfcWS*rS»J». ^f^+u- 
F^t*IRCf/X««14y + 

y^A, y>®L kpp*, ryify>. 

T-fe^^T-fe h>, i?Xf U>h'J7 5>S^ hy 
x?U>f f7 5>A» ^^-n-;K 
;l/*fa-;K L ( + ) -MEWL* DL-rSS^> ^y 

[0 07 7 ] ^/c, Htfty >ii^f"Jl«lt tFair 
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[o o 7 8 ] Brt4»; >ii^fJHi ur«, 

*H#fjF»5 6 8 6 5 4 0^»W6n^J:VcC 
[0 0 7 9] ±ffiO/cfflft<B?L^#yx;*^;l/ (II 

i) ©sug*ffi-c*o-ct>. PkM^Kfcoim^mtmu io 

^07^77^- (GPC) -C*^Kfb***fiOtt 
3&SiS. 1 6 0-1 8 0°CT\ 1. 5mfflM±, tf£l>< 
»2. 5B*ima±. <tO»*L<tt3eia«JiSl£$-a: 
SCifcJfcO. S^fiQ^#9 0-9 9%tC^iT£Cct 

[0080] *§m<D%M&# y ixf* (in) 

(b^pJIg-c^^, cti*a*ai»«:»fBi/fccSTRS; 

[0 0 8 1 ] gfc, * 5*1^©*T#J!*lS 

[0 0 8 2 ] ?LM^# 'Ji^f^ (III) (DMiSLOC*?^ 30 
[ 0 0 8 3 ] #IW©W«i*tt*t^*l (IV) Rtf 

iK'jtFo*j/3!?^>i (v) ^wts^yxxf 

;i/JaJSB» (vi) tcoorgWBT*. 
[0 0 8 4] *WH©«dP»K»^*#y fc 

;i/#>tt (v) <llt«. #y**, #^';3-^ 

WU #y t ^ytfP^'JU 40 

#y&BL #ytFo*s/^i/-f, #y 
cneco^y t Fa*^#rt'#>K©£ft¥^ J Hi 

5^15 0, 0 0 06Lh*»*l/<. 7 0. 0 0 081 

^05 0 0, 0 OOfiTF®&0JP&gUtr>. 
[0 0 8 5 ] *^©B««tW4ffll (IV) tt, 50 
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*#yRKfc<*r©#y t fo*^*jv#>1I (v) <tsi 

|0tfej;^U ^''jtFo^^^i (V) 

[0 08 6] (IV) ^«flt-TS 

Hi^^'JxxfJi/ (III) is #'JtFia+^W 
>Wi (V)"©iS«tB**W©»*Wit«TSH:*r* 
latfJ:< . »£L<« (III) : (V) =3 : 9 7-7 
0 : 3 0r&*K MtC»*U<«5 : 95-50 : 5 
0, SKI*?* L/<«5 : 95-40 : 6 0T&& o CO 

yy - ft^ htt*s^7>xft<at$ti5. 
[0 08 7 ] (iv) t Fn*s/* 

(v) <t<DS«*frtt, aaa-ra^yt fu* 

*x*7;M*>» (V) ©■tefiLh"C©B»ife** J - 
M©Wllf»tt«-9«l (iv) «t^ai^^U^r 
;V (III) ©Mj&# 14 0'C-17 0 *cr*£c <trt> 

1 8 0-2 0 O'Mt'fe^CiW^l^o 2 0 
0 o C^#<^x.^>^«v #'JtFn^>*W>8 
(V) ©^«KT*<&**.T\ @Hf$m^>tgtt[EHteft 

[ 0 0 8 8 ] WLttilft^- 

[0 0 8 9] **M©#yxX^l*tf» (VI) tt. T 

atc^&^Bib^tf^ctfeojfilr*^. ft**. MS/1 

[0 09 0 ] ^'JiXfMra (VI) iRfitt^W 

[0091] **y*-«:, afit. ^^»j a ^-f 
-/>^as©g$ (D i^-f^>^x^y^-©^ 

(D) £<0fcfcT**L/Dtf:#, 2 0-5 01g(D7;b 
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umz&m?z*v ^xf-Mm®} <vi> ©$w» m 

[0092] T*V* + * Ffi£IWJx^f;« 

(vi) ^-7 ^;UA-fb-rsK©«s»aa{i. s^rots n 

a*. #»ix^fWtt (vi) ©»£<£*) 1 
0-6 O'Cmi^&V&Z. feWkWOtilZtltc? 4 J\sA 
alS, W5E©JS#fc&SJ:5K*+*?w>$ r $ 
iHSCcJ:D»aiS*i5. -£©KL 7-f^A*3WflHr» 
m^te, *tv?-U-)\>. »Ci«^6C«# 10 

[0 0 9 3]M?n/c7y;Kii, 

i. ofgsf#-r-5©3Wff*ut^ r«@f#©ti^ 20 
^tf6ft, ^©^iLTte, — $4g©£i{*<t:i?i&g© 

mz. w&fo&vm^fatc^ti^ti 1.3-6 &m%? 

tA>. 30 

[0 0 9 5 ] SftEJKtt. mwjx^f^ (m) 
©/f7X»iS («T. Tgil^. )-(Tg + 5 
0) -C(D«B**#£l,<» Tg- (Tg+3 0) °C©iS 

r&o, (Tg + so) -czmzza&mc 

[0 09 6] BiHRtt£ffi±£t**fc&fc. 3£f*S: 
[0 09 7 ] S/t. W«14£jfi|±S-e*fc«>K: % SfflB 40 
"C£*. jfc-fey U&JISftW:, ttSfbSft (Tc) J:*3 

2 o •cei*fflK*>6 . y ^-©i&£*«©as-c 

tf5C<h#-C#&#\ 7 0— 15 0 - C©«ffl> 

L < «, 9 0- 1 5 0 ^©tfiHTtf 5 iBJfttt^W-Ctt 

[ o o 9 8 ] tt-k » h«nm»iff i 3 o#ra 

£^«©*ffi14*:**ft:«^ C©B*Wtt 50 
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<tti»^i»iBr*)5 1 

[0 09 9 ] Ctl^7^J^l0^ — jRW^^-f 

[oiooiifc, *^©#yxxf;bflfl» (vi) 
tctt, 2. 6-5^- t 4 

(BHT) , 7?Jl> • t Fnt^Txy-jI/ (BHA) 
©«fc»U*jfcaL IMJ^IWt**, -c>y^^y> 

i!xxf;W -fvw*-K ^^^sHfOS 

^'jxxr« (vi) aaccwor. mo. 

1-1 0%<OM-vmMtr^Ctibm^Ll\ 

[oion g/c, xfr'j>i« t xrry>iv 
^*i/^A. xt-tu^^^^^^a^©^^ 
21. SM^^x x^u>t^^f7';^r 

©^*>*#©Sffifg«Kfl. 5 

* ^©att«&#w©as*fcfsj»iib3:Attc>. 
[o 102] £7t % meat:*- f v a»»r>*- 
^A^©*i«ig^?&ffj, r^M^rsF, T!/tr 

**?SW«©asft]«:J:0 t ^>0<«^>^>, ^^>, 
^ u^>*©^raS"j**^w# y v-«c*luCc^«$-& 
i>^, ffffix^©^*r»ffi«rtccs:s«i&-rscitc 

[ 0 1 0 3 ] 7 a ;l/A©lMniSd: Uttt, 
B^^'yxxf^M (vi) ©7-f;i/A{btt % Vmffl 

[0104] M^mz, n^Hmm<om^\t, 

«BE^E^«:tf^©^»*L^. ^*cne>»^ 
[0105] ^ >7 U-^ 3 >J«»©R», 5ifif©1f- 

x r - y > ^^r {i x. /c^itrg^ 
^>r, x7y >?m>&7-<(^#- 

[0 1 0 6 ] 7 -f;UAS8£K:ot,>Ttt, «fc"n-H^ 
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fflH-CSWct- hf-Jt/U c<fcj&*ca 

[0107] ttxhv < frj±iiift<Dmxm£,*m sbrk: 

[0108] i/c^D^ifeilT 4 8*?<Z>J£MfS£ 

[0109] $P^^'Jx^r;«l5 (vi) tt. if 

^Ci(cj;0, 5e»Wfcge»©#ffi-C. 3 (kJ/ 
m 2 ) ^Ktt4-20 (kJ/m J ) % 

^l<«6-20 (kJ/m 1 ) . «F«:#*L<tt9~ 
2 0 (kJ/m l )©IZOD®f®K^. ittc 
^ Jl/A^cli«^{*7 ^/UA~C0. 2 0J& 
±, »*b<tt0. 3-5 J©fa^>H^^ 20 

<tel~~l 0 J (07 j )l>A>(>Ji? V*tt2>. 
[0 110] 2 6K S *»9iO#yx^^;l/afiR!tt (v 

i) itt&w<Dffi&mmt**$i (iv) ^sssn-rsc^K: 
.to. *nfcmftft*Mo. mm. wmm (vi> £ 

? ;UA{fcU h V ^X^MiORS Aire 

mm Ltcmwccomm^m ( e * )«o. 5-3. 0 

KPa«^l, ^D^n/cfe(D^, 0. 6~2. 
[0 1 1 1] l»rtl©ajsS^«>Tg*S5 0 # Cfei± 30 

[0112]*^ *«^a>w«*tt«-^att. #u t 
h'p^^^^>at (v) ccasaiL-c^flitiAiai^tt^ 
i^tscims. #ya«iooii» 

fc»UW»tt^R03 0m*ffl£ffiftlOfcJ£i* 2 5 0 
AimCD^UX^ ^A(£KWXfiil;£3 5%WT. 

40 

[0113] *«Bi©w«»ttf i t#a**^#yxx 

T^aJSft (VI) £ffll>fcE»B,P B Xra: ( 1 0 x 1 0 c m 
2 50//mf(Z» :7 3 5 ?SK8 0 

%OfIfitI£gCCfta L/C <t # , l^^a n n^S^ 6 6 0 

[ o 1 i 4 1 s feic, *^wr»^n*i»«*ttf*#s« 

(IV) R^liflfl^^I (IV) i^VtFP^^ 
(v) i^^yxxf;« (vi) .B\ 



#112 00 1 -3 3562 3 
20 

[0115] *?^0Wffil»tt4%l (iv) £# V t F 
(vi) tt % £afiBg,F D . 0UgfflWK\ 1/- h • 7 

mm. tmmmrn* <o*mmm. b-r-mmm. m 

[0 1 1 6 ] ^Htf*4<tOTtt, mitt. 7j)VK£ls 

Ttihu-, mi, yyxz-m. ^^bAii 

[0117] ^cDffe<D^<bor^n-^ n a D <b 
urfeWffltcffli^n, mitt. 2/ + fb^to D a 

jr. ^/ci^at, « 

[0118] fflKftttiLTttiiW, fe^^M 

[0119] &tc> m^<Dy$*-i/x>m&±LX 

y'y^s ^T~*r*v7\ n-7\ TWt 
[0120] 

[0121] gafe«"C?fr>fcSiJ^tt^T©ii*)*C*&. 
1S1HLC- 8 0 2 0, *7AM4 0'a f h7hFP 

[0122] mmmmm) ^m^^mMmmmm 

iDSC2 2 0C) - 1 0 0 - 2 0 0 "CO&K 
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[0 12 3] (RHBVtt* (E* ) ; J£TR DMAif 
B§-T^o ) h V ***ltSIRSAir&JBl\ J53 

2 0 0 nmxiji|15 mmxgj 3 5 mm©7 * ;l/A%F 1 
LM TEXTURED h U-tCcfcO, *+**fSI 

2 2. 4mm, 6. 2 8 r a d v 0-12 0TO^T 

)il0cmx|10cni©7^^i5cmx 

- 1 o o i dp) K-caDeun:. 10 

[0 12 5] (T4Vv HHEKR: HT, IZODi 
^T^o ) J I S K 7 11 OteWfcOfcT-T/* 

(CS ia«) 1 7 

Ts i6mmxf 3mmx^3 1 mm£> I ZODli^i 

(TECNO-SUPPLYli 

8) cccanxLfc. co/^A') I zoDfl§f*§SJt£ 

I Z DO«5£SH (POE 2 0 0 0 (GRCtH) ) 
TSJfiOfc. 20 

[0 12 6] (f^^^^fti) J I S K 5 
4 0 0©f=*#>«l««afl£ffi£ffit*T. -^M?CD 

ftfc:7 w JI/ACD5 0%SS«x*;U^~£3ftS>fc. 7 * ;b 

[0 127] (7 <t b&M) ASTMD- 

3 4 2 0 KmMlslt'fi&Vffl&lstc. 

[0128] (y'uh >8«»ftR»J3£ (J£TF. 1 H- 
NMR<b^SS-T5o ) 3 Omgffc^PU* 30 

;UA-d (CDCl,) 0. 5mlMU, cn£NM 
Rffi#^*T>:/Jl'fcA*x> 1 H -NMR^l (0*« 
«a*a«© JNM-LA300) (CT25 'CTW5£ 

[0 12 9] («^yxXr^A-l 

jf#S> ffi9S. ^Af^Uc5 0L®t^c, 
rx>tf-;H06 1J (3^x«OR*I^«l 8 
<7)fll^^iSfa * ;V # >M© 2 6 «c S ^ v - 
«:JaT. DAiSBW*. ) iwSfii^Pt:u> 40 
^J3H1/ (WT t PG£gm?Z> 0 ) l. 4^e^S 
£<±2*5k «««T"C 150^6 1 BfBaw: 1 0 "CT 

s6«62 2 0 , C*rMU 2BSIffl». x^^JUj£8MSt«l 
tltf $>r h^-Y y^P^>H7 0 p pm^r^ 
U 0. 1 KPa£r^LT3B£Rg»J$bT, GPC 

^mi^c^y^^u^swfciss^^* (Mn) 

#1 8. 0 00, MS^fl^S (Mw) ^30, 0 0 
OOHBWtfyxX*"^ (A - 1 ) 

[0 13 0] <#*W2) (MM'ix^f^A-2 50 
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»SS, #x*A«*tfLfc5 0LEfitftfc- 
rx>^-JH 06 2j (3^x^a»a5»*^L/tR 

; J£TF\ DAHi^KT*. 
<tl. 4 -:/#>^:*-;U (WT, 1. 4BG<t«B5T 
) 1. 4*;U3«*{±j2*5k fflR«j*TC 1 5 0 *C 

1 bseik: i o"c-ro^fi$i±^*se)a«a»L/c. 

aSfc-T -57X^:8*^^^6 2 2 O'Csfc-CffifiU 2B$E8 

OppmMU 0. IKPa^TlELtlBOT 
SOT, GPC*ffll^c#«;^^U>»»{Cj:S»¥«l 

(Mn ) *U 3 . 0 0 0, MMV&jmk (M 
w)#2 2, 0 0 0M»'JxXf^ (A-2)£ 

[0 13 1] (##«3) (S^M';x^r^A-3 

SB^S, «SS. ^aWA^ffb/cSOLSJSWtC, 
DAl^SliPGl. 4*;U^S£<±i2^ 
*T"C1 5 0 We> 1 ^{C7'Cfo^$^j:^6^ 

mmvtc *fis-rs7jc^a*u<c^62 2 o'c**r# 
2B$FBi^#bT, ^arfeaa»tt^*o, gpc 

^ffl^fc^UX^lx^ftJjCCjzSS^PJ^^F-S (Mn) 
#2. 0 0 0, MS^BtfH^S (Mw) #5. 0 00© 
a^'JxxfJb (A- 3) Zfflc. 
[0 13 2] (##W4) (»»'JxX^A-4 

tsas, //xiAf^ucioL^tc, 

DA6 6mSS15. 1. 6 -V^P^=^1f>> J 7>;U^>M 
(-Y-X h7>^r^;^ii ; WT, CHDAi t§"0§~3" 

) 3 4SS3P, ^*;U^>SKD*^*fc»L/T 
0. 9^;U^S(Dx^u>^'jr2-;l/ (J^T, EGif 
BTT£o ) i0. 5 5^101, 6 

(J^T. 1. 6HDifiSt^ ) Ztti&fr* 
m^T-C 1 5 0 m Cfr 6 1 7 •C-To^® S ii ft*s 6 

j)0Wl/c o tffit 5**a*U«t*s^ 2 2 0 -C*-C 

XX^^F50ppm»l 1 0. lKPalti 
EELT2B#EISi#L/c 0 

[0 13 3] cn=?: h;i^x>«:2 o^^ibrii^ 
U>^>fV^T*-h (OT, HMD I i^BST*., ) 

ro. o imM^muLxeo'cvimmmnLx. tt 

•*3«fc5r, G P C%ffll»fcsJ< 'J ^ ? 1/ K J: S»? 
&frHt (Mn ) #2 5. 0 0 0\ lf¥Wl (M 
w) *5 5, 0 0 0O^fl»VxXr;KA-4) 

[0 13 4] (##M5) (S«^#^'JxXf 
;VA-5<7>£/&) 
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»fl*S, fRaS, ^*AKft^5 0 0mL77X 
ate. CHDA7 0M9, fl/7^« (&T\ TP 
A£^B§-T£ e ) 3 011^ ^#JU#>«4VeJl/Sfl: 
CC» LX 0 . 7 ^J^lO^il^ 1 8 CD 2 Mft<D 
^-^-f— * (*3S^fi»W^tt« : KT, DDOi 
^m-r^ e ) tO. 6 5^;l^S<2EG£ffi&^ 

m^Tr- 1 5 o -c*»e> i bshjk i o •cr-o&uzi* 

[0135] £j5H-**£B*Lft**62 2 O'CSt?^ 
ftU 2B$ra»* xxf-^iS8lil*«iL/rftBffiifl8 0 10 
ppm », lKPa^-ClELtlBI'fWL 
fc. KitSMc* t'nyj^l-rW^ PMD 
A<h«B&-r*. ) 2il»lJD^ 2 1 0W5KP 
a-C«BEL^6 3«Fiei«#Lr, GPC4ffll^ J J 
X^U>Mta^¥^l (Mn) ^3 6, 00 

o % (Mw) ^8i, ooo mntnm • 

3HMR#y*^^ (A- 5) £f#fc 0 
[0 136] (##«6) 
<D^S) 

fl«$S* 11198. ^XiAf^UclL7 7^3tC K 20 

-fe^»i8 («Tv seAitss^, ) looms 

^^JU^>^^r^M«:^UT 1. 3 5«M 
©PG^ttii*. fflRSUTFT 1 5 0 -06 1 1 

[0137] a«t"r-5**a*Ott*«62 2 0°C^"C^ 

^F^F^^v-SOppm^lJOU 0. lKPa 
*TWEU-C6B*raa»LT. GPC»fc^'Mf 
U>j^C<fc£tW£j#^S (Mn) #4 1 , 0 0 0. 
Sfi^^^a (Mw) #78, 0 0 OVmmk* V x 30 
XfJl/ (A- 6) £fffc„ 

[0 13 8] (###J7) (BKlR-3HMJisl«yxX^ 

flfBS. ^^AW^L/fclL^^^nOC. 
SeA7 0MS§&, TPA3 0SS£B, 
^il^Sttftl/T 1 . 3 5*;l^fi©PG£ttiWK ^ 
SRfttftTT 1 5 0 "C*>6 1 milK 1 0 •CfoMJ^fe 

[0 13 9] £j£TS**B*U&#62 2 0T!*T# 

»u ibnh& x^f^Miiuf^>fh7 40 

T'F^5/F : &/7-3 0ppm^aUc, 3«, 
^^yff^^F+^F^e/v-S 0 p pmMl, 
0. lKPa^El/tl2B#^j»fflt, GPC£ 
ffll^^yx^UVjftfftcJcSttW^a (Mn)^ 
3 0. 0 0 0, ii?Wl(Mw)^5 5, 0 0 0 

[0 14 0] (##0!8) (fl»'JxXf;I/A-8 

JWfS, MBS. ^iAf^UclL7 7X3ic k 

S e A 1 0 0M95. S?*JU#>»©*;l/^Sfc>tf 50 
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1. 3 5«SM0 1, 3-^dr>i?*-;l/ («T. 
1, 3 BG<t*H&-f*. ) £{±&3k ««8tFC15 
1 B^r^ 1 0 'C-ro#S 5 # & ifi 6 ^D^^ L 

fc. 

[0141] ftflE-rS*%B*0tt*S62 2 o*csr# 

T'F^F^^v-SOppm^jJDUco 3B$HRS* 
?^>f F^^Ft^F^e^v-SOp pmMO, 

0. iKPa*tsiffiuri n»ima»ur. gpc* 

ffl^fc^yx^U^MHCjiaKW^Jt (Mn) ^ 
3 1. 0 0 0, Mfi^i^^S (Mw) ^56, 0 0 0 
©JJIUMS^'Jx^'r^ (A- 8) 
[0 142] (##^9) (IIKSl^yx^f-^A-Q 

-JSWS. MBS, ^«Af^WUclL77X3^ 
T^fcT>» (JWT, AAi : iS§1*^ B ) l 0 011^5. 
s^;t^>gea>^;t^Ste#DT 1.35 -=e;i/SSco 

1 , 3 B G£{±iA^ If^TT 1 5 0 *ca>6 1 B$R3 
*C1 0"C-ro^aS1±&3&i6lJD*»»L/ft:. 
[0143] WS*^b^622 0*C*T* 

St. lB#R3f&. 4Sft^3-^A7 0ppniM 
U 0. 1 KPa*rWELT9l*raatffOT, GPC 
1:11,^^ ^ U J: (Mn) 
^1 9, 0 0 0. (Mw) 5^5 3 3 . 00 

O^IWJx^f^ (A- 9) *ntc a 

[0 144] (##W10) (»'Ji^f^A- 

1 0 <D^J&) 

«»S. MBS. ^iAK«tfclL77X3ic l 
a^i'B (WT, SuAiflf^ ) 1 0 01*9, 
^^JU^O^O^^^MKl^tbr 1.35 ^l^M<Z> 

i , 4 BG^ftM, *ft»»T-c i 5 o i mm 

[0 145] £/&T£*£B£l<fc#e>2 2 0'C£T# 
mk. 4M^7X^A7 0 p pm^^tlDL/^U/Co 

3B#na», o. tKPa*-c«BEor6^ra«»i>-c. 

GPC £flH>/ctf >; x ^ u >ftff cci: 

(Mn)^23, 0 0 0, (Mw) ^4 

0. 0 0 0OBiJ»K*VxX^U (A- 1 0>*£»/c. 

[0 146] (S8SW1) (W«^tt^tfJC- 

tit) 

MMS^yx^^ (A-l) 5011^01-7^ 
%4 F5 OSfifflfcfc'^^l/^XatcAfi, 180 

20 0ppmMU t 18 0°CT3. 5B$IBISH*l/ 
fc„ S-&»7f*CCx^^+if->K*^7 *- h 5 0 0 
ppm»^ GPC4lC^';x?u>jS*tc 
<fcS»?«Wft(Mn)*52 5, 0 0 0, M^7> 
^l(Mw)*J5 0, 00 O^mWViXf^ (fit 

t. mmmEtts-mc- 1 j <tc^. > «i 

9tc r»Wtt<*-*JWC- 1 J ^H-NMR©^ 



(14) 
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[0 14 7] mm\2) (««»tt^SiJC-2©* 
ItttfcsFyxXf'Jl' (A-l) 60fiS£iS, 

xafcAfi, i sotrsaifc. ec&^r 

x-F5 0 0 ppm^»l/t, GPC^fflC^'j^ 10 

o. ms^^a (Mw) ^35, ooo<D%m%k# 

- 2 j ®tt*tt^£5£J8«W- (DSC) tl 59 'C~C& 
[0148] (Hftfl 3 ) (W««4«^JWC - 3 <D^ 

m) 

MttfeFU i^fJl' (A-l) 80mSSP, L-^*£ 
>f K 19. 2 MSP, D-7^^>fF0. 8Mgi$&t>' 20 

£>f KiJIgKiSi^yx^^KD^MItcWL/ 1 51 
M^CDhJL-xVt^-fe^'^^U^^^ntcAn, 18 0 
"C-C8J»l/fc. M^«:feot*>^*^5r>»^X 
20 0 ppm«Ol, lBO'CtSWSl/c. 1 
^7^x?-;^t>^X7x- h 5 0 0 p pm 

¥#*frf-ML (Mn)^lO, 0 0 0. 

(Mw) #2 1. 0 0"0<O»BBR#yx^^jU (OT, 

r»«»tt«-^»IC — 3 J 1*5. ) £S/c. 

[0 14 9] («S«4) (W«Ht«#»C-4©^ 30 
J&) 

JliJte&tf 'Jx*^ (A- 2) 4QS*B$<b, L-^£ 
F6 0nm&J&Zf : 7?Z'{ Fi^'Ji^f^lf 

0CflXO % 1 7 5'Cr«»U/c. KfcoTjfrfc 

U 1 7 3TJT-7^IB18ffPLT\ GPCm^'JX 
f U^^J:^^^! (Mn) ^2 7, 00 

o, mm^fr+m <mw) ^50, 0 0 o©?lk^# 
'Jxxf^ (OT, rB««4^ffJC-4j «fci> 40 

5 c ) *Sfc. 
[0 15 0] (HS0I5) 
«> 

BWixXf^ (A- 3) 2 0mS£l5, 

fc*tLT h;i-x> 1 5SSSP<b^H2^5^;U^^X3Cc 
15(0, 17 5*C-C»WlO/fc. tC&oTJfcfc* 
^^>»5 00 ppm^j)Dl 4 1 7 5'C-C4B*IH 

[0 1 5 1 ] »6ftfc#'Jv-£-S»UHU ^un* 50 
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ctaSlTft^a (Mn ) #1 8. 0 00, 

ama&fl^F* (m w ) a* 3 5 , 000 (Dfimmtf v x 

(«T, r»«W4«^SUC-5j <bt^„ ) £ 

[0152] (SmVi 6 ) (IH«M*tt««C - 6 CD^ 
f&) 

^ K 6 0 SSStf&tf^ 9 * A K <t y x^r-JKO^it* 
&c2tOT h;bx> 1 5il§P(!:^^7^77X3(c 
IX 0 , 17 5 'CTiglfe 0/c o SiK^—K: ta^-cfrh* 
25>mm&i 0 0 0 p pmWU 17 3*Cr6B$ 

h5 00ppmOTlt, GPC»^'^?l/ 
>»#W5aW^Fl(Mn)^4 4. 000,1 
i¥WI(Mw)A«9 5, OOOOIlit^Ux^ 
T)\> (OT, r»«*14«^:»|C-6j ) £f# 

fc. ^ i 9 raa«i?ttft#a9c - 6 j <d % h - nmr 
[oi53] mmw 7 ) (ra*»tf#aic - 7 co^ 

IH»K- 5?#i£tf Ux*^;l, (A- 5) 7 0M2I5, L 
F3 0IIMt>7^^^ Ki^'JxXf^ 
<Z>^ft£K*fLT h;bx> i 5il^i^t^7^7 

^ ^>1^X5 0 0 p pm^»l, 17 5'C 

r4waffLt k GPc^i^»M?u>imc 

«»WWt(Mn)*S2 8, 0 0 0, M¥#J# 
^1 (Mw)^5 3. 00 0OftK»#';x^ (H 

r, mmm&ttimc -is t n >> . ) *»/c. 

[0154] (Kjgffll 8 ) (W«W4tt##JC - 8 cd£ 
-^*£>fF9. D-^£^F0. 4Sfi 

»2fctf-7**-f K<b^yxxT-;uo^fhStc>fti,r 
x> i smmMtZ't^'y^&y^x^icwLKi. 175 
•crjeftofc. saw**— tcfcoT^e^*:^ 

V7Wi/h*50 0 ppm»l, 17 3-Ct?6B# 

h 5 0 0 p pmZmtoUX. GPC^ffl^WJX^U 
>»*{cJ:5a?^I (Mn) *S3 8. 00 0, S 

m^tyft+m (Mw) #9 l, ooooa«^*yx^ 

[0 155] (HSH9) (B«»tt«-9«IC-9©d 
JBBlR^yx^^ (A- 6) 5 011^5, 
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4 F 5 0 MSPStf^ * £ >T F £ # y x* T^KD^It fi 

ax^, i 8 o-cxsmmz-tttto mm^-^^x^h 

**$O«*X30 0 ppm£SMnU 180°CT'3B# 

hSOOppm^QL/, 0. 5kPaK:«jBE, 1. 5 
B#r^^> F«**Or. GPC^/c 

* ,l J^?U>»»tCJ:Sa¥^l (Mn) #5 8, 
0 0 0, IlfWi(Mw)^1 0 2, 0 0 0<DfL 

mh* yx^f^ (J£jt\ rw««±*t^ac rgji io 
[0 156] <«*swio) (»a»tt«#ffjc - i o 

fl>£j£) 

BIJttfeF'Jx*?^ (A-6) 7 011^, L-5*£ 
-Y F 3 0 11M&>7 * £ -Y F t d< y x* fvKD^ff S 

1 8 o D cr^b/co tc^^r^f>^ 

^^>^X3 00ppm^UOl, 18 0tt2. 5 
-F 60 0 ppmMb, 0. SkPaKSE, 1 H# 20 

UX^U^jftlSCCck-SR^^S (Mn) #4 2, 0 

0 0 v mfi^^fS (Mw) ^78, 0 0 
#'jx^f^ (J£TF. r»«»tt^fflC- 1 0 J 
5. ) *»fc. 

[0157] (SBSffll 1 1 ) (»ffiW*tt^#JC - 1 1 

fl«-^fWy^fJKA-7) L 
F3 om&B&V'yZm JrttfVxxf-fr 
o^ttMk:^br h;^x> l osmStfi^-fe^^u:? 30 
7X^i), i 8 otr^lu/co icfco 

tA^t^^^XSOOppm^lJDU^ 18 0°C 

-C2. 5 ■*!■»# o*. m&&7mc**)i^*ir>WL 

h4 0 0 p pm£r8M0U lkPa«E, 
1NfP3»#. ^7^^-fF«^Lt, GPC^ 

(Mn) #3 

2, 00 0, i*¥^t(Mw) *S6 0. 0 00© 
UIX^ V xxf;b (fiTF. r»«»tt«^ipjc - l 

1 j ao. ) ^fifc 

[0158] ($mm i 2 ) mwm&tfs-fflc -12 40 

I»yjiXf^ (A- 8) 8 0MS2P, L-^*£ 
-f F2 OIIMO'7^^^ Fi^yx^rJKD^ttS 

r^X2 5 0ppm»l ( 180W2. 5B* 

lOOOppmWl', 0. 5kPatcMJi\ 2Bf|SI 
9Eff, BM9**-f FfcBftSOT, GPCWc^'J 
X^U>»WfcJ:S»¥:$?l^S (Mn) #3 0,0 0 50 
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0, (Mw)^5 7, 0 0 0<omM&# 

■ix^fJb (J£TF. rw«*tt«4IWC- 1 2 J £C> 

9o ) £»fc. 

[0 15 9] (CB6M13) (WUKttW^ailC- 1 3 
©£rJ&) 

BM'JxxfJKA-9) 5 011Mt>'L-7^ 
^-{FSOii^tA^^?^^^^! 180 

25 0 p pmfcSMJDU 18 0*CT'2. 5«fBI8H$0 
fc„ lM7»K:if;^+^ >M*X7 x- h 8 0 0 
ppmWJDU 0. 5kPaCc«EE, 1 B#K«». » 

JMWC J: (Mn) #2 5, 0 00, II 
¥Wt(Mw)^4 7, OOO^fLi^'JxXf 
* (J^T. rH«Ht«#S(C - 1 3 j <hlO„ > 

[0160] (hsm 1 4 ) (Bfansttw^soc - 1 4 

HIJ£ifef<yx*7^b (A- 1 0) 5 0ItSUML-7 
^^YK5 0il^^ , 77';U77XaWO l 19 

X2ooppm«i, i9o e c-c2. snmrnfto 

ft. I6»7^{Ci^;l^tt>i*X7 *r f 6 0 0 
PpmMU 0. BkPatc^JE. 1. 5H#|g« 

mm^zzj f*»*u-c, GPc»/c^yx 

*U (Mn) #2 7. 00 

o > tt^M^-t (Mw)*J5i, ooo ©aaa** 

'JxxfJb («T\ r»«Wt«^»IC- 1 4 J <ht> 

5o ) 

[0161] (HifeM 1 5 ) (ifa^ttW-^ffiC - 1 5 

IWJxXf/^ (A- 1 ) 4 SMHP&tfL-AK 
5 IMM^Z^^^^fry^X^fcWLK). 15 0-2 2 

0 'CvnKM&Wffiet. 2 2 0 •C-rfcEEKzkSjB^g. 

>f F ^T'P+f h* 1 0 0 p p m^tt 0; 2 
kPaJtSET, 2 0 0 - crxX7 ! -;u35ftSJSl/^:. 
S^T7f£x^;^*if >^*X 7 x-F5 00 ppm 
^WftlL/, 0. 5kPaOC«JBL 2H$M9Ett. S^tc<fc 
*3%4Uc311»©7^^-f F%»4l/t, GPCS: 
iC^c^< 'J ^ ? L^>^tc J; ^t? Wl (Mn) # 

25, ooo, (Mw) #45, 000 

0fL»'ixxf^ (WT, rf««ttt-*JW (C- 

1 5 ) j il^ 0 ) £f#/c D 

[0 16 2] (IQfeWl) (#U^-^U> F*P- 1 

r 5 * r 4 j ( aawffw 2 5 

0, 00 0. 8?ftWf 160, 0 0 0£>*'j:PLI£; 
KT. PLA£«BW5. ) 8 5«MRRe«ilWHttt 

(C- 1 ) 1 51IgP^I#iMi7^^7X h 

^^■tf-SrJB^r 1 9 o"crflnifto&#6 1 o^ra 



(16) 
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su #y-7-^u> K«a (p - 1 ) 

[0 163] (106092) (#';v-"7U>FftP-2 
P L A 8 5 M^«i^S^^J ( C - 2 ) 151 

F«J (P-2) 4Sfc«, S6CC^U^ Mfc£tTo/Co 
[0 164] (3tft«3) (#!/v-:/U>K«P-3 

PLA8 0MBRWHW6W#a (C-3) 201 10 

(P-3) S6*c»«fl»aJH«OTbtflL 

[0 165] (^Fd4) (^'jv-^U>F^P-4 

PLA7 OiaaJRCXBWSttff^SU (C-4) 301 
JHP*»F«Mia«2 0LS*«"C»BS»#L, 

3 0^$^, ^»;-7-^U> K«9 (P-4) J&»/c 20 
*2««tt»2*M¥LfflL«K:i:or^u^ KbL 

fc. 

[0 166] (H*fc#]5) (#y-7-^l/>F»P-5 
PLA6 01fi«RaW«SHt#^»i (C-5) 401 

3 0»iSS$^ #y7-^l/>F» (P-5) *mc 
«2««tt»2W»UtHL««:j:^r^Uv FfbU 

[0 167] (HJfeflie) (*l/v-^U>K»P-6 

P L A 7 5 Sft»Rc;W«9Ett«^fflI (C - 6 ) 2 51 
«»*j|[#»l«ai!2«»LWl/«r^iBWiy. tf'J 
7-^u>h'i (P-6) £f§fcffc ^Uj FffcUfc. 
[0 168] (Hftfll7) (#y-7-^U>F«lP-7 

p l a 8 5 nmmLU®mmntt*m (c - 7 > ism 
asp*#F»*a«2 0LJSis«r»M«jfu. o^r 

3 0^jBSSl*, *yv-^U>FW (P-7) £f#/c 
3(^«^»2*lffLfliU«*c«fc- 3 r^U^ F4bL 

[0 169] <HM5#!8) (^U-7-^U> FWP-8 
(Dim) 

*^y^U-F:KT, PHBi^B§-T^o ) 8 OSS 

(c - 8 ) 2 o 

t±^2f4tfUHiL,«^fflt^r^MtlMOr. ^>J7-^ 
U>F« (P-8) M/^Hklfc. 50 
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[0 17 0] 9) <#y-7-^U>F»P-9 

PLA10 011MO1tWt4^^J (C - 9 ) 2 0 
M»**^«t»2*WPLfflL«*ffl^Tl 9 0 e C 

«i^^e>^iit, 4<'j-7-yu> f^ (p 

-9) Jfe»te«, ^1/7 FfbL/c 
[0 17 1] (XtttWlO) (#'Jv-^l/>K»P- 
1 0<DfEM) 

PL A 1 0 011SSU«WM4»J (C - 1 0 ) 1 
01«»***fll«tt«2«f Lffll/«*«t»r 1 9 0 

(P - 1 0) *9fc«, ^U? Ffbb/c. 

[0172] (ias«ii) (#y^-^u>F«iP- 
i i <d«*) 

P L A 1 0 OSSSROWIWtetf^SI (C - 1 1 ) 1 
01«|5«:K#flH«t«^#^^ b $)l>Zm^X 1 9 
0 e Ct«l^^6«IlT, sKUv-^U>F«l 
(P- 1 1 ) £f#/c 0 

[0173] (XHM12) <tf*yv-:/U>F*P- 
1 2<Dffi«) 

PL A 1 0 OlIMOlW^^I (C - 1 2 ) 1 
OSfiSB^^Waait^^^x F 5;U*ffll>r 1 9 

(P - 1 2) £#/c. 

[0 174] <§Sfc«13) (#yv^U>F«P- 

1 3 

PLA 1 0 01Wa6W»tttt4» (C - 1 3) 2 
01i»^ff»tl:87^7^ F £**JBt>T 1 9 

(P - 1 3) £f#/c. 

[0 17 5] (H»«14) (#y^-^U>FWP- 
1 4 

P L A 1 0 01*»RCflBaWtt#^?M (C - 1 4 ) 3 

oma»zmmtMtm5#7vxb ^^zm^r 1 9 

(P- 1 4) 

[0 176] (*»«15) (#y-7-^U>F«P- 
1 5<WTMtt) 

plai ooisajRowaasttw-^su (c - 1 5) 1 

9M»***»ll«tt«^#^^^ F 5;u*ffl^r 1 9 
(P-15) 

[0 17 7] (Jt«Wl) (#yv-^U>F*©flP 

at) 

P L A 8 0 SSpB<h % 7'Pt'l/>^'; r3-;V<hT^b*> 

» (aa) frttmbitma&BM&ms . 00 om 
x f s;t/5=MJ--£flH>r 1 9 o'crM&u&**6 1 0 

[0 17 8] (it««2) (#y7-^l/>F*©ff 
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8) 

PLA8 0Sfi§Pi, 7'Dt'U>^»ja-jbi7yt , > 
■ (AAj^fitl/tllTOWlSB, 0 0 0<D 
IIHWStf y XX7-JU2 0«W5i%*J*««a8^^ 
h 5;i/3*tf-£/Btr>-c 1 9 0XJ-cflMll/tt**6 1 

[0 17 9] (tt««3) (#^-^l/>F»©ff 
8) 

PLA8 0IM4 V 1IW»«10, OOOO** 

'J ^? 7'P 7 ^ F > 2 0 iiUi ^^ffl?ii7#7 7 10 

X h 5Jb5*U"-*/Bl»T 1 9 0"CrfttfftLfc#6 1 0 

[0 18 0] (tt««4) <#y^-^u>F«KDft 
8) 

PLA8 0mS£i$£, PGiSeA^6MUll¥ 
WI1 8, 0 0 0«WJi^rJl'2 0M$ 
<k**j*»fSia87^^^ H +l^-*fflC»T 1 
9 0 WJHtfSLfcrtifc i o^iafi»ut. Fft* 

[0181] <Jt««5) (#'J fc KP + V^f>i 20 

PLA«, tf5ZW»MBUfi6 0 m C* 8L<£#1 7 5 0 C. 
DMATO2 0 b C(D|It^1£^S3. 5GPa, IZO 
D«W»fl[»2K J/m 2 , 0iim7 -f JUAO'WXtt 
2%, 0. lOJt^^/c. 

[0 18 2] UHBW6) (d<yt FQ^VM#>i 
<D^1±) 

PHBit # ^ X|fc#g£#4 8 "C, 1 6 8 °C. 

DMAt?©2 0 B C0>lf)a»tt*tt2. 9GPa ( IZO 
DWKSKtt4. SKJ/m 2 , 0Mm7^bAOM 30 

[0 18 3] OWWI7) (^■itFo^->^>i 

L-M5 0li^ PG811^ DA4 2SmSB£ 
tA-7^77^a(C«(i), 1 5 0-2 2 (TCr*EER 
*M8^U 2 2 0 ft C-Ci^BEflJbKS^U/c 

?^>fF7^P^1f'IF100ppm^» K 

x^j|/^+lf>K^X7*- h 5 0 0 p p rngflUnU 
0. 5kPatt:«EE. lttlUHW, »*«C«l:0»*Ofc 40 
2SS3[5cD^£^ F*ISft*l/fc. 
[0 18 4] C©«fc^CCLT»/cSft^^«3 9. 
0 OOOT^'JxXfJH 9mSSi5&tfPLA8 0 

r l 9 0*crjn«ftott3&«6 l o»HS*Lr, :/u>F 

[0 18 5] (HKM1) (tf yv-:/u>F»©5* 
B) 

jSfeffll -1 5 RC/MW 1 - 7 tfl/c^^ 'J 7 - 7* U 
>F»CCol>r 4 tf^JME^SSL DMATO2 50 
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0 •C©*MB»tt¥. I Z O DMSEttK^aiS L > 
m^^i i~l 8&t£<ttf>-r^L?£ 0 

[0 18 6] (K»«2) (7^J^(Z)fa^>f»i 
ft. ^-fX ^y-F7^ hgflteBCfc) 
HJ^^I 1-15 &.Vlb$tffl i-7tmc^'jv«-yu 

> f»* , ioow6 m&mmsE&m o tc. c<o# 

3gilOcmxiOcm©iESM<0i 
ItfcffS 250Mm©PET7-f^l:i$100/im 
(DP ET7-( ;UA"Cii£<£K l 9 0*c-rjMft«»Oft# 
6200 kg/cm J E^tlOT7 , bXl/c o f#6>fi 
/c7 y;UA£1 0tt&7\C<§y'U*m&CfrV. 3*D£B02 
4HIKIia(cttgLfc > iWclOcmXlOcm, 
H$ 25 0 »m<D7 4 JVA<D7 : ~#>ffimm&V^<{ x 
WBEU 1 1-1 8*Cg£*6T^Lfc 6 

[oi87]*fc. ±SE"ct#fc«a»^^ y i^f^7 

«tStiStia«PR-2F*K:ftiSU/c. msv 
oimzwm u ? y - f t s f * a»r w b 

U *©*S*S:*1 1-1 8^C^ifer^U/c e 
[0 18 8] (7**A<D£#»14«ift) 
±gaK»«2"C»fca»S#y * ;VA<D*> 

*5*fc»^^tf^/c. 3 0 B«K17 ;bA£l&9tfiOfc 
[0 189] (K»«4) (2f6Mf*7^;UACDf?<ffi) 
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